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[57] 



ABSTRACT 



A programmable doorbell controller for the operation of a 
doorbell. In a preferred embodiment, an audible announce- 
ment is recorded and stored by a doorbell control module 
using speech controller integrated circuitry. A self-contained 
remote module may interface with the doorbell control 
module by means of a wireless intercom system. When the 
doorbell actuation means is actuated, the remote module 
transmits a tone or signal that is received and detected by the 
doorbell control module. In response, the doorbell control 
module activates an internal speech controller circuitry to 
generate a playback of a stored audible announcement. 
Similarly, a visitor can easily respond by actuating a record- 
ing actuation means to activate a microphone for generating 
a responsive audible message that can be transmitted to the 
control module for encoding and storage. In this manner, the 
visitor's audible message is encoded, recorded and stored by 
the speech controller integrated circuitry of the control 
module for playback. 

29 Claims, 10 Drawing Sheets 
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RELATED APPLICATIONS mS^^^**T£5w 

^ pending applica J^^SSSf boORBBLL <°5£ differences between the prior an J~ ^JJ 
CONTROL now abandoned, which is a continuadon of > t invention exist . The ^^S; 

FIELD OF TOE INVENTION - "'• P«^»'»^*^*» * 

wireless intercom system. dis u the name 0 f the party occupying the home. 

tZ ^ -d, an "per window for displaying messages «L , baby is sleepin ^ not « , h^turbed; 

^nd a dTorbell pushbutton switch located between them. A .. a d ^ sleeper , a DAYTIME SL^^tK 

£ wTprovided around the pushbutton switch; the dial 3Q J of tf the occupant does not w-t ^ 

dial was Pro« h expected return time of an no & NO T DISTURB message can be displayed. Inese 

StJ^tSries "V^^ ^ described doorbel l control is *~ 
KSiSL^diuy.Tbotow«^^ 35 ibesoldorusedinseveraldifferentcountr^ 
! 6 S a name card for display. A two-^ay switch was vem ^ ^ Iq thl s case the 

„ ™ ed between the pushbutton switch, lights, and chime. ™° wWch m displayed must be reprogrammed in 
tSS*SK town to a first position to connect the ^ S ™ before Jaevice can be used. Accordingly 
StsToa source of power to illuminate the message and to 6 ^^mbodiment of , h6 nt MiW ,is totorfm 
S£ me d^rbell circuit and to a second position to ^urnoff ^ «»n ^ ^ is used o to ^rd 

S uipat - NoW009ksuedF ' sasskasstMs^ 

selected by a keyboard connected to a microprocessor. I he 50 ^ internal timer. 

.nicrop^or rea* ^Zl^S^^ BRIEF SUMMARY AND OBJECTS OF THE 

musical note for a note strike ana aecay kin a INVENTION 

S^^^nfatodcvioeuc^^ P-.N6. 8 rf ^ ^ ^ t ^de 

4,326,276 issued Apr. 20, 1982 to W. M. Scott, Jr. ptogrammab le doorbell control system having automatic 

Other prior art doorbell devices of interest includes a door operational modes. 

signlSlator circuit which rings the bell at a constant rate 60 rf ^ ^ on „ l0 provide a 

£l? of whether the P"^.» °^ programmable doorbell control system having an instruc 

momentarily or for a long period of time (U.S _ Pa . Nc, P V message dlS play capability. 

2 909 771 issued Oct. 20, 1959). Another doorbell with , mventlon „ to proV ide 

JS-return indicator, includes a doorbell enabhng swi ch S "^le doorbell control system which automati- 

SSo diafc (hours and afly Ss and enables the doorbeU at preselected times, 

about the pushbutton switch for setting and ighting the Urne y 
of return in a window when the doorbell is cut ott ana 
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. . a Ac a variation of the alternate embodiment generally 

A further object of the present invention is to provide a a* : * programmable doorbell control of the 

programmable doorbell control system in which ar . audible deseed above p g^ remQte fflodule 

Louncement or message can be recorded by an occupant ^* nt J™ ^ doofbell ^1 mod ule by means 

for playback when a doorbell actuation means is actuated. which system when lhe doorbeU actuaUon 

Still a further object of the present invenUon is ,to provide preferab i y formed on the facing of the remote 

a programmable doorbell control system in which audible ^ or depressed by a ^tor, th e remote 

messages can be recorded and played back using low cost simu i ta neously transmits a tone or signal which can 

circuitry. . . , b e received and detected by the doorbell control module, 

Additionally, it is an object of the present invention to fcrabl posit i one d within the premises of the building or 

provide a programmable doorbeU control system which is In ns6) me doorbe n control module activates its 

capable of transmitting an audible announcement or mes- ^ fa conttoller integrated circuit and internal 

sage spoken by an occupant or a visitor by means of a components t0 generate a playback of the stored audible 

wireless intercom system. announcement previously recorded by the occupant. 

insistent with the foregoing objects, and in accordance ^ similarly> a ^tor can easily respond to an °rcupants 
with the invention as embodied and broadly described audible announ cement or message by actuating or depress- 
herein a programmable doorbell controller is disclosed in . a recording actua tion means of the remote module to 
one preferred embodiment of the present invention as pro- activate a micropho ne to generate a responsive audible 
viding a programmable doorbell control for either automati- amounceme nt or message which can be transmitted by 
cally or manually controlling the operation of a doorbell a means of the wireless intercom system to me conttol module 
depending upon the positioning of a mode selection switch. for encoding and storage. In this manner, the visitors 
In the automatic mode, a controller interfaces with the audible announcement or message is encoded recorded ana 
opSa Z kee^ the time of day, controls the enabling and stored by me speech controller integrated circuitry of the 
disabling of the doorbell, controls a tone generator, and control modu i e for playback by the occupant. 

^•S££ttZ2SZS5X£i * «- »<*™™» » ™ — s 

enters his name, selects a message for display, sets the clock foreeoin „ and other objects and features of the 

to the current time of day, and sets the times for «ablmg and s & ^ ^ my apparen , from the 

disabUng the doorbell. When the doorbell actuation means, pre ^ ^ taken in „„_ 

preferably a pushbutton switch, is actuated or depressed me 30 ^ m6 accompa nying drawings. Understanding 

tone generator generates a tone for directing a visitor s J embodiments of the 

attention to the display and the <ksplay displays an infer- tnaun not t0 te considered limiting of 

mational message selected from a repertoire thereo . In mven ^ ^ ^ ^ addjtional 

addition thereto, the name of the house occupant is continu- aQd detail through the ^ of the accompanying 

ously displayed on the display. 35 drawings in which: 

In the manual mode, the internal system operations iofthe ^ Qf a programmable doorbell 

doorbell controller are bypassed and control of the doorbell illustrating one presently preferred embodi- 

is returned directly to the doorbell actuation switch. ^/^Lt invention; 

In the second embodiment, an audible announcement is schematic diagram illustrating one 

recordedusmgmgiultectaology.lnparucular.theoccup^ « ^.^^^ ^esentation of the programmable 

KSSS&^Sd from the memory and ? reSC ntl? preferred embodiment of the programmable door- 

orovided to an integrated circuit speech synthesizer which bell control; 

Lerates audio analog signals. Hie audio signals are ampli- FIG. 4 is a flowchart illustrating one presently preferred 

fied and used to drive a speaker which generates a repro- representation of the logic flow of one presently preferred 
duction of the audible announcement or message. 50 emb odiment for setting the operational parameters ot tne 

In an alternate embodiment of the present invention, an programmable doorbell control; 
audible announcement is recorded and stored by a doorbell piG 5 ^ a circuit schematic diagram illustrating one 
control module using speech controller integrated circuitry. presenUy preferred configuration of an electrical circuit tor 
In particular, the occupant records a message or announce- recording and generating an audible announcement ot one 
ment by speaking into a microphone housed within a door- 55 presently pre ferred embodiment of the programmable door- 
bell control module. Analog electrical signals are generated beU 

by a microphone and encoded by the speech controller ^ fi ^ & bk)ck hematic diagram illustrating one 

integrated circuit for storage by a microcomputer on a nd pre f e rred representation of the speech recording 

speech chip. Later when the doorbell actuation means is ^ playback circuitr y 0 f one presently preferred embodi- 

actuated by a visitor, stored analog electncal signals are 60 rf ^ programmab i e doorbell control; 

retrieved from the internal memory of the microcomputer n G 7 is a block schematic diagram illustrating one 

and processed by the speech controller integrated circuit, qU eferre d configuration of the remote module of 

thus generating an output of audio analog signals^ v j* ^ embodime nt of the programmable 

Accordingly, the output audio signals are ^^amplmed and used ^yy ^ 

to drive a loudspeaker to produce an audible fP™ 1 ^ 1 65 g fa block thematic diagram illustrating one 
the message or audible announcement recorded by an occu- ^^j^J^^^ o£ f he control module of 
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one presently preferred embodiment of the programmable 

doorbeU control. ^ ^ ^ ^ messages ^ me control circ uit; all 

DETAILED DESCRIPTION OF PREFERRED that is needed is a pointer directing the display to the correct 

EMBODIMENTS 5 message. 

. p,u The display 18 is a three-segment LCD display of typical 

It will be readily understood that the components ot tne Uy construction. The display includes a twelve- 
present invention, as generally described and illustrated in character di sp i ay segment for the occupant's name and two 
the Figures herein, could be arranged and designed in a wide seven . c h ar acter display segments for the information mes- 
variety of different configurations. Thus, the following more ^ ^ bg ^ layed _ comr oller 34 is also connected by 
detailed description of the embodiments of the system and ^ ^ ^ respective i V) to the tone generator 36 and 
method of the present invention, as represented in FIGS. 1 doorbell control cirCT1 it 48 for control purposes, 
through 8, is not intended to limit the scope of .the ^enhon ^ ^ mduding m 
as claimed, but it is merely representative of the presently ^ ^ tQne stfobe oulput o£ the 
preferred embodiments of the invention. tf activ6) the oscillator will engage and 

The programmable doorbell control device 10 (FIG. 1) ptovide a short tone burst to the transducer for generating an 

includes a housing 12 having a front panel 14. The front t^fe frequency suitable for signalling purposes. The 

panel includes a doorbell actuation means 16 and a display doorbell CO ntrol circuit 48 includes a electronic switch, such 

18 such as, for example, a liquid crystal display or any other ^ fof ex le> a jRIAC having its gate connected to a bell 

conventional display means. As illustrated herein, the door- M ^ utpu( of ^ controller. The TRIAC controls 

bell actuation means 16 of the presently preferred embodi- ^ a lication of household power to a suitable electric 

ment incorporates a pushbutton switch. It will be readily doorbe u 50 connected in series therewith. Thus, if the 

appreciated, however, that other types of suitable doorbell doorbell enaMe signa i is active and the doorbell pushbutton 

actuation means 16, such as, for example, a pressure sensi- ^ ^ pressedj me doorbell will ring in the house; 
tive switch, a touch sensitive switch, a slide switch, a ^ otherwise) $ me doorbell enable signal is not active and the 

momentary or non-momentary switch, a pressure sensitive doorbell pushbutton switch 16 is pressed, the doorbell will 

floor mat, an infrared beam, etc. are possible. In one pre- ^ 

ferred embodiment of the present invention, the housing 12 Referring now to FIG. 3, the controller 34 includes a clock 

has a bottom 20 having mounted therein multiple control K ™ t f d tQ a memo ' „ and , doorbell enable control 

switches including, for example, a switch 22 for selecting 30 ^ 54 fc t0 a display contr ol 

either the automatic or manual operation mode, an , enab e/ circuil 5fi ^ doorbeU 

disable mode switch 24 and a change switch ftefa»M* ^ ^ fc ^ ^ on/off 

the enable/disable mode and change switches 24 and 26 i are control ^ ^ ^ display 

conventional pushbutton sw,tches for setting and changing ^1 jg fa ^^^^ tQ ^ enable/disable mode swilch 2 4 

the operational parameters of the progranmaable doorbell 3J a switch2 6andout puts control signals to the LCD 

devic* 10. It will be readily appreciated, gS" * and tone stK)be s f als t0 the tone generator . 

suitable forms of mode switch 24 and/or change switch 26 <W embodimen t the function of the clock 52 

ZfrXttJttXS^tZ is represent time of day from memory wait 

tag i l££L internal circuitry including the electronic 40 approximately one minute and wnte the new tim ^ back to 

circuitry for the programmable doorbell device 10. the time of day register in memory 5<L The clock includes an 

circuitry wr inc prug escalator and a counter (not shown). Once the correct count 

The electronic circuitry 28 (FIG.2) for the solid state observed at the counter output, preferably a minute has 

programmable doorbell device 10 includes a power source be dat6(J ^ , he new 

30 connected by leads 32 and 33 for supplying power to a 6 

controller 34, liquid crystal display (LCD) 18 and tone 45 Theme 54storesa i loft h e p r0 g ra mmed information, 

generator 36. Tne power source 30 is separate torn the ^^^^ ^ be P alte 8 red 0 nce the device is 

house power supply. Preferably, the ^wersou- N» ™ P-ame , ^ ^ ^ 

expertiseandexp^nseofanelectricianoranychangeinme 50 18 with the data to be flayed 

house wirine Itwill be appreciated, however, that those display. The display 18 (FIG. 2) us used while programming 

*0kd taThe art readSJ recognie that other suitable in order to prompt the operator for the required parameters 

Power screes whXre consistent with the spirit and scope and it also delays the house occupant s name dunng 

o?r^esem invention are possible. The control switches, normal operation. Thus, the data delayed in this ^segment 

SdmgTnable/disablemode switch 24, change switch 26 55 of the display is changed depending upon me operation 

and manual switch 22 are typical state-of-the-art switches mode. 

connected to the controller for purposes hereinafter In operation, the display ^^158(^03) of the pre- 

oCrfced. The control switches provide a short pulse to a ferred embodiment provides the LCD 18 with a stream of 12 

detection circuit. Debouncing circuitry is in the controller to one byte ASCII coded characters, a 4-b,t decoding nibble, a 

minimize the external component count and to simplify the s0 strobe pulse and a blink character signal. The disphiy control 

manufacturing process. circuit also provides the display 18 with a 2-bU doable 

The controller 34 is preferably connected by bus 42 to the message select signal. 

LCD dSay which includes the display drivers. The LCD The display control 58 mterfaces with the operator 

Saybus 42 includes an 8-bit dau bus, a 4-bit address through the enable/dkab e mode and change switote 24 

(character select) bus, a strobe signal line to synchronize 65 and 26 (FIG. 2). T*e d,spUy control circui ^ (^0 .3) detect 

communication between the display and the display control the actuation of the enab e/d>sable mo* > switch 24 and 

circuit and a blink line which, when active high, causes the increments the parameter in memory 54 pointed to by an 
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switch 26 is actuated or pressed. The display control circutf swrtct, nas p fa ^ directly 

selectedmessagetobedisplayedaresenttotheLCDdtsplay jj-ffl *yes, a ^ ^ ^ ^ ^ 
\edoorbenenabiecontrolcircuit56fetchesjedoorbeu 

disable time and the time of day from memorj ,54, compres en , ered ^ decis i on 136 

them and determines if the doorbell should be dtsabled ^" Pressed ar^ ^ (he mode feey has 

Once disable, the doorbell enable control circuit 56 fetch s ^^J™^ positioD ente red; else decision 138 

me enable time and the time of day and compares those to been V™«£* ^ ? ^ m b retum fc made 

determine if the doorbell should agam be en< £led_Thus the » made dw«**w ^ an(J m 136 

doorbell is OKaD'ea ^ iQe b ms ^ the deasl0 n 140 as to whether the 

control circuit 56 are disabled, ujam* ^ ^ ^ ^ 

FLOWCHART 144 is issued to return to start 100. After instruction 142 is 

j • Usued a decision 146 is continuously made to determine 

The programming of the controller is described in con- * ^ on/off ^ ^ pressed again; if 

nection with a flowchart (FIG. 4) as follows. 25 ^ made tQ s(art> eke the decision 146 is con- 

At start 100, with the doorbell in normal operation, to set l ia ^ ousXy made unt a the decision is yes and return is made 

or correct the clock's time of day, a decision 102 is made ^ ^ fof normal op6tation . 

whether the mode switch has been pressed and the hours ^ ^ iated by mose ^led in the art that the 
display blinking; else a manual on/off switch subroutine ,. flowchart can be implemented using state- 
beginning with decision 140 is entered. If decision 102 1 is 30 *rt » technology. Thus, with the clock set to 
yes, a decision 104 is made whether the change switch has comet lime, the doorbell disable time and enable time 
been pressed and the hour entered; if yes, a decision 106 is CO rrectly, the occupant's name entered and the 
made whether the mode switch has been pressed again, else b displayed selected, the programmable door- 
the decision 106 is made directly whether the mod* = sw. ch ?J for atioa . 
has been pressed again. When decision 106 K yes, a deas on 35 «i 7 ^ ^ ^ occu _ 
108ismade whether the change switch has b<en pressed and °P^TJJ a ^ LCD dis Uy 18 t0 ensure he 
minutes entered; if yes, a decision 110 , - made whe^r th ^^J£^ When tl/visitor presses the 
mode switch has been pressed a DIS ABLE message i hbutton switc h 16, a tone will direct attention to 
displayed and hours flashing; else decision 110 is made ^ pUy lg Ifthevisitor has arrived during 
directly. .„ 40 the time the doorbeU is disabled, the message will advise the 
When decision 110 is yes, the mode switch has been ^ ^ qq ^ door> (0 QOt disturb the 
pressed again, a "DISABLE" message displayed and the ^ ^ ^ ^ a daytim6 sleep6r . 
disable hour display blinking a decision mesS ages, though typical, are examples only and these and 
whether the change switch has been pressed and the ^disable *, of Qther messages can be programmed into the 
hour entered; if yes, a decision Unmade whetherthe 45 ^ ^ ^ factory ^ u 
mode switch has been pressed, the DISABLE message hisdcated embodiment of the present invention, the 
displayed and the disable minutes display bhnking, else the F ^ ^ messages in me same manner as 
decision 114 is made directly. When decision 114 is yes, a * pant ' s name is entered. Should the occupant, for any 
decision 116 is made whether the change switch has been q on during mf . disa51e period> 
pressed and the disable minutes entered; if yes, decision 118 50 Qn/off switch ^ te actuated or pre ssed to 
is made whether the mode key has been pressed ana ^ Automat i c control is again estab- 
"ENABLE" message displayed and the enable hours display actuatijJg the mamla i on/off switch once again, 
blinking, else decision 118 is made directly. jhose 0 f ordinary skill in the art wiU, of course, appre- 
When decision 118 is yes, the mode key has been pressed ^ mo(Mcations ^ lhe logic flow diagram of 
and the enable hours display is blinking, a decision LJU is 55 ^ ^ made departing from the 
made whether the change switch has been pressed ana • characteristics of the invention, as described 
enable hours entered; if yes, a decision 122 is made whether , he detailed logic flowchart of FIG. 4 is 
the mode key has been pressed, the "ENABLE message ^ • ^ ^ exampl6) ^ ft simply mustrat6S on6 
displayed and the enable minutes display bhnking, else j 7 ferred embod i m ent of a logic flowchart that is 
decision 122 is made directly. When decision 122 is yes, a 60 V ' ^ fa ± mvention as disclosed and claimed 
decision 124 is made whether the change switch has been consent wit 

pressed and the enable minutes entered; if yes, a decision • representing a presently preferred con- 

126 is made whether the mode switch has been pressed, a A ^J^^^^J^ recordmg and gen- 
"MESSAGE" message flayed ^ 

display blinking else the decision 126 is made duwUy. eraung embodiin enl has the advantage that 

T^ZtlT^ZZ dis^rSl ^occupant can "program" a message by speaking into a 
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microphone to generate a stored message, ^ stored me, JZ£^^S*t£> H cu^m 

sage is later played back when toe doo JeU swtteh * XcWots SgS activates, LED 506 is not sufficient 

pressed. Thus, this embodiment can be sold or used in ™ m ^ "" doorb %r 50 0 but LED 506 illuminates the 

Carious countries where different languages are spoken^ t ' ^Jj^n SW1B. When switch SW1B is 

Since there is no preprogrammed message, exactly the same 5 doortrcll P»™° swucn ^ ^ 

ciratitrycanbeusedmaUlanguages./athoughtheato P^^V<^^™ t ^ , ^ swilch 

embodiment shown in FIG. 5 does not include a timer the LED ^UftwiU goouL g 

speech storage and retrieval dremtry disclosed can be used SWffi wnw 502 "d 504 an .^.^ , o 

in place of the message display 18 and tone generator 36 ^^^{^^agO^aai doorbeU buttons. 

ex^lon tit a Sage wot d I not be selected from a » and S WLB which are mechanically g^g^^ge her 
S3K o'f mesTSs 8 fo r display on an LCD display Simultaneously «h^ 

pursuant to decisions 126, 128 and 142. Rather, this alternate pushbutton switch SW4 (BELL ON) or switcn 5> wo (ar.^ 
embodiment of the programmable doorbell control 10 would OFF). 

P S means for enabling speech controller integrated when switch SW3 has been pressed to silence bell 500 
Sto record and playback an audible announcement 20 a "low" ground signal passes through closed switch SWLA 
eeSd by an occupant when the doorbell actuation means and closed switch S W3 and .s applied to one mput of NAND 
16 preK a pushbutton switch, is actuated by a visitor. gat e 510. The output of NAND gate 510 ^mediately 
Sown in FIG. 5, electrical power is applied to the becomes "high" in response. This "high" signal * proved 
ele^ronic^beUfromtheexistmghouseACorDCpower to one input of NAND gate 512 ^^TT^^X 
suoor*ro^x^ung house doorbell wiring. Doorbell 25 "high" present at the other input of NAND gate 512 forces 
rZer suppE inTarious areas may be AC or DC voltage its output "low". This "low" output :s thereupon ptovided to 

t^fTPtVipr Thi^ short circuit removes power from the doorbell inainu gaies jj.* duu ji« win*. DIV1 . 

r^h w to exampl! a nickel cadmium battery, however, SW1B is pressed, the occupant simultaneously pre^es 

any ote conventional battery power source is readily 40 switches SWLA and SW4.A"low" ground signal rsapphed 
any o ner conve , v ^ ^ f ^ rf NAND gate su m SWLA and 

self-contained electronic doorbeU system. 50 us normany upcu 

. , ■ , / *u«- Ar„ P nr\ when a visitor presses the doorbell witch bWLJ3. 

STSmected u a full-wave bridge rectifier. Due to the present invention, in order to record, store and playback 

"ctito St even the doorbeU is connected to DC messages, a spoken message is processed by Integra^ 

^SoLble to connect it with improper polarity. 55 circuitry of the programmable f^^*£ » 

Lsuming thatThe ^^^'^1 ^^^5^-^ 

SSSKSSf £SyS^2ffiS ulplayback.DurmgpUyba^mestoreddigitalsigna.s^e 

dio&aS^n*^ voltage is used to con- used to drive a speech synthesizer which generates an audio 

toousTtrickk SSs aSl cadmium battery BAT1 60 playback announcement. Those skiUed in tte art wdl readily 

touousiy tacKle cnarge i«wi J rec ogni Z e other possible modifications and adaptations for 

TS^T^SS. TaulTr continuous storing and converting audible announcements which .are 

IrgS t£ SSfag voltage is a regulated voltage that ^^^^^^^^^^"^^ 

Sft be availabll The regulated voltage is reduced to such as, for example, using an ISD chip rather than the 

TflnSTalue by «ries-conneJd diode CR6 Tne resulting 65 speech synthesizer of me present embodiment to generate a 

nn^Co»«i»«™fc*«^»^ to P° WBr,he reC0^ding • St ° rage U,d P y " 
electronic doorbell circuits. ment - 



01/14/2003, EAST version: 1.03.0002 



5,774,039 



11 



12 



The general arrangement of the digital circuitry of one In the playback mode control arcuit 608 places a signal 
present? preferred embodiment is shown in block diagram on line 626 which signal is applied to the read/write input 
form in FIG. 6. The record and playback circuitry 600 (R/W) of memory 604 to place the memory in a read I state^ 
consists of speech encoder circuit 602, digital memory 604, Control circuit 608 also controls addre^ generator 610 to 
speech synthesizer 606, control circuit 608 and address 5 generate address signals for retnevmg the first digHal word, 
generator 610. The playback and record mode of the circuit Control circuit 608 then pulses strobe line 627, causing 
is controlled by the signal on the Playback/Record (P/R) line memory 604 to place the stored digital word at the location 
616. A"low" signal on this line places the circuit in "record" indicated by the address signals onto data bus 632. 
mode and a "high" signal on Line P/R places the circuit in The digital signals on bus 632 are applied to speech 
the "playback" mode. 10 synthesizer 606 . In response to these signals synthesizer 606 

In the "record" mode, a "low" signal on line 616 is applied generates corresponding audio signals on the AUDIO OUT 
to the enable input EN of the speech encoder circuit which line 624. When conversion of the digital signals is complete, 
"low" signal enables the chip. The "low" signal on line 616 synthesizer 606 signals control circuit 608 via line 634. 
is also Averted by inverter 612 and applied as a "high" Control circuit 608 thereupon controls address generator to 
signal to disable speech synthesizer circuit 606 which is « generate the next address so that the next stored digital word 
used during the playback mode of operation. The "low" can be retrieved from memory 604 Operation continues in 
signal is further applied to the control circuit 608, via line this manner with sequential digital words being retrieved 
630 which "low" signal informs control circuit 608 that from memory 604 and converted to speech signals by 
record mode is desired synthesizer 606 until the entire message has been read out ot 

Recording is actually initiated by a "low" signal received 20 memory 604 as indicated by readi ug the . entire ^message out 
on the chip enable CE* line 636. In response thereto, control or by reading out the stored end-of-message marke . 
circuit 608 places a signal on line 626 which signal is The operation of the message recording the playback 
applied to the read/write (R/W) input of memory 604 circuitry will not be discussed further herem because the 
causing the memory to be placed in a write mode. Control ^ construction and operation of the circuitry is conventional 
circuit 608 also controls address generator 610 to generate 25 and well known. For example, an integrated circuit which 
address signals which are applied to the memory address includes the speech encoder, decoder and associated control 
inputs of memory 604 and applies a "high" signal on the circuitry is manufactured by Texas Instruments, Inc. located 
end-of-message line (EOM) 622 to indicate that recording at P.O. Box 225012-MS-84, Dallas, Tex. under the model 
has started number TMS 3477. This latter circuit can be combined m a 

Speech encoder 602 receives analog audio signals on line 30 straightforward fashion with a digital memory to produce 
614 from a microphone (not shown in FIG. 6). Encoder 602 the illustrative playback and recording circuitry, 
samples the audio signals and generates a digital word on Alternatively, a preferred playback and record circuit 
data bus 632 which provides the digital signals to the data consisting of all the components shown in FIG. 6 plus input 
inputs of memory 604. Although bus 632 is shown as a and output audio amplifiers is sold as a smgle mtegrated 
single heavy line, typically it would consist of a plurality of circuit designated as an "Integrated Voice Recorder (IVR) 
signal lines since the digital words generated by encoder 602 manufactured by Information Storage Devices 2332B 
have multiple bits. When encoder 602 has placed a digital Walsh Avenue, Building G, Santa Clara, Calif. 95051 . In the 
word on data bus 632 it signals control circuit 608 via line preferred embodiment discussed below the IVR circuit is 
g20 described, but it should be understood that the above men- 

In response to the signals from encoder 602, control *° tioned TMS 3477 circuit with an accompanying memory can 
circuit pulses memory strobe line 627 causing the digital be substituted in a straightforward manner, 
word on bus 632 to be stored in memory 604 at the address Returning to FIG. 5, the record and playback sequence 
generated by address generator 610. Control circuit 608 then will be discussed. More specifically, in order to record a 
controls address generator 610 to generate another address 45 message which will be announced to a visitor when switches 
for the next digital word. SW1B and SW1A are closed by pressing the doorbell button, 

Operation continues in this manner with encoder 602 the occupant simultaneously presses record pushbutton 
generating digital words which are sequentially stored in switch SW2 and the doorbell button which closes switch 
memo^MStil memory 604 is M or the W signal on SWIA. While holding both switches closed, the ^occupant 
playback record line 616 is removed. When either of the 50 **** «*> nncrophone 520. Microphone £20 connects foom 
latter two conditions occurs, speech conversion is ended and power line 530 to the microphone input MIC of circuit 550 
control circuit places a "low" signal on the end-of-message through DC blocking capacitor CI. The MIC input is con- 
EOM line 622 as a signal that recording has been completed. nected to an internal audio amplifier whose output appears 
If the memory 604 is not full when recording is finished, at the ANAOUT output. Capacitor O i is u*d to connect the 
control circuit 608 generates an "end-of-message" signal 55 am P lmed "» °8 ^\ to . ANAIN input of circuit 550 
which is recorded in memory 604 to mark the last digital which is the input to the analog recording logic in circuit 



word 



During playback operation, a "high" signal is placed on When closed, switch SW2 places a low* on the 
the playback/record fine 616. This "high" signal is provided playback/record P/R) input of the record^layback circmt 
to the enable input of encoder circuit 602 to disable the 60 550. As previously mentioned, the "low signal places the 
circuit. The "high" signal on line 616 is also inverted by the playback/record circuit into a "playback' mode. Closed 
inverter 612 and applied as a "low" signal to the enable input switch SWIA provides an "enable signal to the chip enable 
(EN) of speech symhesizer circuit 606 to enable the circuit. input CE* of circuit 550 which, as previously described 
The "high" signal is also applied, via line 630, to control above, starts a recording operauon. 
circuit 608 to place the control circuit in the playback mode. 65 As previously mentioned, circuit 550 places a "high" 
As with recording, playback is initiated by a "low" signal signal on the EOM end-of-message output when recording, 
received at the chip enable input CE*. The "high" signal of the EOM output is provided to tran- 
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^^^^^^^ 

".put turns transistor Q. "on" ™t 0 flow no s taj P ^ by ^ ^ b 

through Ql to LED 352, in turn, activating LED 552. The au P ^ generated by m6 t o n6 

resulting light from LED 552 gives the occupant a vtsible conttol n I ^ fof ^ control module 

indication that a recording » being made 6 actuation means on ^ facing of the remote 

When the record switch SW2 or doorbell button SWIAis « ^ ^ actuated ^ the mte m a l programming 

released by the occupant or the recording capacity of circuit rf ^ ogrammable doorbe U control engaged. 

550 is exieded, an end-of-message ^ ?™>%*£ The speech controller mtegrated circmt 700 of the remote 

circuit 550 and the EOM output becomes low" . Conse prefcrab i y housed within a small housing unit 

quently LED 552 is deactivated. The occupant then knows ^ M incorporates a doottell actua- 

that recording of the message is finished. ^ nfi aQd m audio r6C0rd button. As wusttated m 

Subsequently when a visitor presses the doorbell switch ^ doorbell actuati on means 716 mcor- 

playback of the recorded announcement or me^ge is the P conventional pushbutton switch. II «U be , reachly 

Litiated. More specifically, when a visitor presses the door- P jateQ however , lhat other conventional doorbell 

bel button switches SW1A and SW1B are closed. Since the *PP ; fa for example> a pre ssure sensihve 

is provided via resistor R3 to the P/R input < >f ctfcuit. 550 to ^ switch , , pressure sensitive floor mat, an 

place it in the playback mc<Je. Qosed svntchSWIA applies infrared beam> etc . are possible. 

a "tow" signal to the chip enable input CE» of circuit 55« Dresen tly preferred embodiment, the internal pro- 

whlch then activates the playback o the J^Si of the remote module is powered by a 

described above. The EOM output of circuit 550 will f*™* ^ ^ or by means of solar 

become "high" during playback, activating LED 552. When stand aion yr^ ^ can be bl 

the message finishes playing, LED 552 will go off. powe^ ^ on the exterior surface of 

Resistor R2 and capacitor C2 make up an R C network 25 *™ Qr ^ flear m entrance therein . It is also an 
which is used to generate an automatic gain control vo tage J ^ , mveM10n t0 acknowledge 

forcircuitSSOifmeaforemenUonedlVRc^cuitisusedAs K laceofabattery power source, power can be apphed 
the occupant speaks louder during message recording, the ™ P module from existing house AC or DC power 
gain of the inpVt amplifier will be decreased. As the occu- totne ^ & ^ doorbell wmag , as illus- 

; a nt speaks softer, the gain will be increased correspono- 30 

trated in FIG. 5. 

ingly. . Since the remote module of a presently preferred embooi- 

For the aforementioned IVR circuit an output speaker 560 q{ ^ t ^ sdf^ntained withou 

can be connected directly to speaker outputs SP. ^ electrical mt6rface with existing house doorbell 

In addition to the foregoing, FIGS. 7 and 8 illustrate yet ^ * me doorbell and intercom system for 

anomer alternate preferred embodiment of the program- 35 and giving a^.ble announcements or 

mable doorbell control. Provided as a variation of the meffiages , baUe ry life is important. In this regard, the speech 
Pu rred embodiment described in FIGS. 5 and 6 ttu ^ > ed circuit 700 normally Ues tom~.d 

alternate embodiment consists of at least two independent programming routines of the remote modul are 

interactive modules which incorporate the ability to record * ^ M{oQ of the do orbeU actuation means 

and playback audible announcements or messages using 4 0 nf> 

speech controller integrated circuitry and transmit these ^ means 716 is actuated and 

audible announcements or messages between modules using electlical wer * apphed to a 

awirelessintercomsystem-Thisembodimenthasthesimilar ^ (S/R) latch 708 and doorbeU actuation 

advantage that the "occupant of a building or home can t0 g 6ner ateme^layback of an audible announce- 

"program" an announcement or message by speaking .into a 4 5 or message recorded by the occupant. The S/R latch 
microphone to generate a stored message for playback . at a * ^ yery Um6 power ^ me powe 

later time when the doorbell actuation means is actuated as P ^ iQ me micr0 am p ere range) to extend the 

outlined above. In addition, however, the present embodi- v ^ actuati of the doorbeU 

ment has the additional advantage over the embodiment ^ „ SET> to the S/R latch 708.^ sets a 

illustrated in FIGS. 5 and 6 in that a visitor can "program 50 ™ of the s ^ latch "on" or high (Q). The power 
an audible announcement or message in response to an v b the S/R latch 708 as long as the Q 

occupant's message by speaking into a ™«*Jo«£ out 5 ut b ma intained high. Tne "Q" output wdl remain high 
generate a message for storage and playback by the occu ^ & "RESET' is sent to the S/R latch 708. 
pant. c . . ,. . „ i n the present embodiment, as long as sound is generated 

As shown in FIG. 7, one presently preferred embodiment 55 tra ^ mitted by me internal speech controller circuit 

of a remote module of the present invention^ compns ;es a imeractive components of the remote or control module 

speech controller integrated circuit 700 which is substan- » „ RES ^, mo(Je ^ nol be generated. When 

tially similar in function to an integrated telephone dialer £ £ a(ed> te ..reset wiU be 

THe'speech controller integrated circuit 700 compnses a ^undj s ^ ^ ^ ^ ^ ^ 
microphone preamplifier 702, a hands-free speakerphone 60 ^ j It ^, ^ rea aily appreciated by those skdled 

circuit 704, loudspeaker amplifier 706 and means for trans- po PP X e modificmtion8 and/or system 

mining and receiving a generated audible ^o«inc e men or adaptations for generating a "RESET', such as, for example, 
message 710. Preferably, the means for transmitting and P are p0SSlble wmch are 

receiving a generated audible announcement or message ^ spirit an d scope of the present invention, 

comprises a radio frequency transmitter/receiver, however^ Reference is next made to FIG. 8, which illustrates one 

^^■sSrsaL^SSSS — -- — -- *- * 
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present invention which comprises a speech controller inte- sage presented to its microphone input pins (RECORD) as 

grated circuit 800 that is substantially similar in internal long as the CE line 820 is maintained asserted, 

systems design and configuration as the internal speech The electrical analog signals representative of the audible 

circuitry of the remote module described in FIG. 7. The announcement or message recorded and stored by the speech 
speech controller integrated circuit 800 of the control mod- 5 cor)tro n er integrated circuit 800 of the control module can be 

ule includes a microphone preamplifier 802, a hands-free ac tj V ated for playback on the remote module when the 

speakerphone circuit 804, loudspeaker amplifier 806 and doorbe u actuation means is actuated. Upon actuation of the 

means for transmitting and receiving a generated audible doorbel i actuation means 716, the tone generator generates 

announcement or message 810. Preferably, the means for & wh;ch ^ decoded ^ a ringing sound detect by the ring 
transmitting and receiving a generated audible announce- 10 detector mter f ac i n g with the speech controller integrated 

ment or message comprises a radio frequency transmitter/ circuit ^ of ^ control modu i e . The speech controller 

receiver, however, any other suitable transmission means or mtegrated circuit 800 sends a sound detection to the ring 

wireless intercom system can be used so long as it satisfies detect ^ of ^ microcomputer 812, thereby activating the 

the purposes and objects of the present invention. internal programming routines of the microcomputer 812. 

Preferably, the speech controller integrated circuit 800 of 1S when a ^ fe received from lhe remole modu i e> the 

the control module is housed within a housing unit having .a micro uter 812 0 f the control module activates its 

front facing which incorporates an audio record button 816 ^ ^ fetrieves those analog e i ectr ical signals 

and an LED. The presently preferred embodiment of the ^ ^ fa chi gu which represent me audible 

control module provides internal programming circuitry announcem6nt or message recolded by the occupant. The 

which is powered by electrical power supphed from the 20 micro uter 812 perEorms th is function by setting the 

existing house AC or DC power supply through existing ack/reC ord pin 818 to the "P" state, and asserting the 

house doorbell wiring, as illustrated m FIG. 5. It is an £ ' m ^ speech mtegrated 

important feature of the present invention, however, that the ^ m accesses me audib]e announcement 

control module of the present invention could be powered by ^ ^ ^ entir6 message ^ aQ mteraa , 

a stand-alone battery power source as described in correla- 25 end _£ f _ message EOM mark ^ xuxi ^ dis closed in FIG. 6. 

tion with the remote module above. mo<Jule iaMe& 

A ring detector (not shown) can be provided within the J^™* ™ ivin ^ ^i^g a generated audible 

internal housmg of the control — emen, or message 710 which preferably comprises 

generated by the tone m a wireless intercom system. It wiU be readily appreciated by 

the wireless intercom system from the remote module to the 30 > olher Mh mea[)s 

control module. Tones which are received by the ring ™* . ^ Kcdvi audMe ^^ions m 

detector of the control module provide an mdicahoc , thatthe me ic J doa of lhe doorbell actuation 

doorbell actuation means 716 of the remote device has been ^ ' ^ ( e) be ttansmittM i to th e 

actuated, thereby activating the internal speech controUer ^ ol ^™^ 6r | me stored audib i e 

integrated circuit 800 of the control module to playback a 35 ^^3^ * ^ £ d b the speech „„. 

previously recorded audible announcement or message gen- an^ouncem , ^ ^ ^ ^ ^ 

erated by an occupant tran smitted over the wireless intercom system to be played 

Preferably, the speech controUer mtegrated arcuit 800 of loudspeaker 706 of the remote module, 

the control module interfaces with a microcomputer 812 and ^ adjustin lhe vo]ume out ut ot the 

ISD chip 814. The microcomputer 812 in combination with 40 " m fe ^ tQ ^ me volume output of 

the speech controller integrated C|rcuit 800 provides means f ck of an audibk announce . 

for storing analog electrical signals generated by the micro- „,»„,,» 

phone 802 on the ISD chip 814. It will be readily ment or message 

appreciated, however, that other audible recording Utilizing radio frequency transmissions or other suitable 

components, such as, for example, a micro-miniature tape 45 means of communication, the self-contained ^remote modu e 

^fdingunit,ananalog- to -digLconverterstoragemeans, provides a wueless mtercom sys ^ J^'* 

ITc. are possible. When the doorbell actuation means on the numerous functional aspects which would not otherw*e be 

face of the remote module is actuated, the microprocessor capable of fitting within the ^fX?of ,t sTch 

812 assists the speech controller integrated circuit 800 in module. Moreover through the mterface of the speech 

retrieving storedlmalog electrical signals from the ISD chip 50 controUer mtegrated circuit 700 and internal component , of 

814 to generate the otcupant's audible announcement or the remote module, a visitor can generate an .audible 

message Those skilled in the art will readily recognize that announcement or message in response to the occupant s 

o,herp 8 ossiblemodificationsandadaptationsforstoringand audible announcement. In this regard » -"ors a ^bk 

converting audible announcements which are consistent announcement or message : is encoded by the speech con- 

with the spirit and scope of the present invention, such as, 55 troller integrated arcuit 700 of the remote module and 

forexample,usingananalog-to-digitalconvertororaspeech transmitted via the wu-eless intercom system >° 'he con ro 

s^thesizer (as described m FIG§. 5 and 6) to generate a module where the visitor's message can be recorded fo late 
eTrd ng, borage and/or playback of an audible playback by the occupant. In current design, a conventtona 

s ' , «„ „„«,-m^ LED is provided on the exterior front facing of the control 

announcement, are possible. es 

To program an audible announcement or message, an 60 WUA ° 

occupant preferably depresses and holds an audio record Other functions of the control module such as an Erase 

button (or switch) 816 which activates the record mode of switch 824 for erasing stored audible announcements or 

the speech controUer integrated circuit 800. The microcom- messages, may be initiated by the occupant. To erase a 

puter 812 sets the playback/record line 818 of the integrated recorded announcement or message stored by the micro- 

speech controUer circuit 800 to a Record mode and asserts 65 computer 812 on the ISD chip 814, the occupant preferably 

a Chip Enable line (CE) 820. The speech controller inte- actuates or presses the Erase switch 824. The microcomputer 

grated circuit 800 stores the audible announcement or mes- 812 will then refuse to enter the Playback function mode 
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r e ,he sip - to Playba * -* a Me has s= • e =fs srs?ssrs3srs 

822 T?e m™ mputer 812 does this function by selling 5 further comprising a manually operated means for causing 
the P/R pin 818 to the "P" state, and asserting the Chip said disconnecting means to disconnect said doorbell trom 
Enable (CE) pin 820. The speech controller integrated said doorbell actuation means and to enable said commu- 
circuit 800 will playback the entire audible announcement or nication means irrespective of said first one of said time- 
message until an internal end-of -message EOM mark is 0 f-day signals. 

sensed as disclosed in FIG. 6. 10 9. A self-contained doorbell system for controlling a 

Although the foregoing preferred embodiments of the doorbell, said doorbell system comprising: 
programmable doorbell control of the present invention have a doorbe n actuation means; 

been described, it will be apparent to one skilled in the art providing power to said doorbell 

that various modifications to the details of construction P° m wh ^ said d ^ orbeU actuation means is actuated; 

shown and described may be made without departing from , svmcw w™ t „,„„i„„ 

Se spiS and scope of this invention. Accordingly, the 15 means for converting an audible announcement into e ec- 

JeLribed emboL'ents are to be considered in all respects tried signals said converting means compnsrng auio 

only as illustrative, and not restrictive. Tne scope of the record and playback .arcuitry; 

invention is, therefore, indicated by the appended claims, means for storing said signals, wherein said storage 

rather than by the foregoing description. All changes which 20 means comprises internal memory capacity; 

come within the meaning and range of equivalency of the means responsive to said stored signals and to actuation of 

claims are to be embraced within their scope. said doorbell actuation means for generating an audible 

What is claimed and desired to be secured by United reproduction of said audible announcement, said gen- 

States Utters Patent is: erating means comprising speech controller integrated 

1. A programmable doorbell system for controlling a 25 circuitry and a speaker output circuit for generating 
doorbell which is connected to, and activated by a doorbell said audible announcement; and 

actuation means, said system comprising: a housing unit for housing said doorbell actuation means, 

means for communicating a message comprising a display said converting means, said storage means and said 

means and audio record and playback circuitry; means for generating said audible reproduction of said 

means for generating time-of-day signals; 30 audible announcement. 

means responsive to a first one of said time-of-day signals 10. A self-contained doorbell system as denned m claim 
for disconnecting said doorbell from said doorbell 9 further comprising means for disconnecting said doorbe 
actuation means and for enabling said communication from said doorbell actuation means so that said doorbell 
means to communicate said message; and does not ring when said doorbell actuation means is 

means responsive to a second one of said time-of-day 35 actuated, but said audible reproduction of said audible 
signals for connecting said doorbell to said doorbell announcement is generated 

actuation means and for disabling said communication U. A self-contained doorbell system as defined in claim 

10 wherein said disconnecting means comprises a switch 
2 Aproaammable doorbell system as defined in claim 1 connected in series with said doorbell and said doorbell 
wherein said doorbell actuation means comprises a push- 40 actuation means and a manually-controUed means for open- 
button switch m § saW switch to disc 01 " 1601 me doorbell and the doorbell 

3. A programmable doorbell system as defined in claim 1 actuation means. 

wherein said display means comprises a liquid crystal dis- 12. A self-contained doorbell system as defined in claim 
play which displays one of a plurality of messages, and 9^^^^?^^^"™^**^ 
wherein said programmable doorbell system comprises 45 13. A self-contained doorbell system as defined m claim 
means for storing and selecting one of said plurality of 9 wherein said power supply comprises a battery power 
messages for display by said display means. source. 

4. ^programmable doorbell system as defined in claim 1 14. A self-contained doorbell system as defined in claim 
wherein saM audio record and playback circuitry includes a 9 wherein said power supply comprises means for interfac- 
microphone, speech controller integrated circuitry and an 50 ing said doorbell system with exiting electrical household 

OT SaKSuS doorbell system as defined in claim 1 W 15.A self-contained doorbell system as defined in claim 

wherein saW time^f-day signal generating means comprises 9 wherein said audio record and playback circuitry includes 

an internal system dock for generating said time-of-day a microphone and speech controller integrated circuitry fo 

signals, a memory for storing a current time-of-day, an 55 converting said audible announcement into analog electrical 

enable time and/or a disable time, and means for comparing signals. . . 

said time-of-day signals to said stored enable signal to 16. A self-contained doorbell system as defined m claim 

generate said first one of said time-of-day signals and to said 9 wherein said audio record an playback circuitry includes 

stored disable signal to generate said second one of said a microphone for converting sari audible announcement into 

time-of dav sienals 60 analo S electrical signals and a speech encoder circuit tor 

6 A programmable doorbell system as defined in claim 1 converting said analog electrical signals into digital signals, 
further comprising means responsive to said first one of said 17. A self-contained doorbell system as defined in claim 

time-of-day signals and the actuation of said doorbell actua- 9 wherein said storage means comprises a speech controller 

tion means for generating means to alert a visitor to integrated circuit chip for storing said electrical signals, 
acknowledge said communication means. 65 18. A self-contained doorbell system as defined inclami 

7. A programmable doorbell system as defined in claim 6 9 comprising a control module and a remote module bousing 

wherein said means for alerting said visitor includes a tone said doorbell actuation means. 
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19. A self-contained doorbell system as defined in claim 

18 further comprising means for receiving and transmitting 
said audible announcement between said control module and 
said remote module. 

20. A self-contained doorbell system as defined in claim 5 

19 wherein said means for receiving and transmitting said 
audible announcement comprises a wireless intercom sys- 
tem. 

21. A self-contained doorbell system as defined in claim 

18 wherein said control module comprises a microphone, 10 
speech controller integrated circuitry and a speaker output 
circuit. 

22. A self-contained doorbell system as defined in claim 

20 wherein said control module further comprises a ring 
detector for sensing tones generated by said remote module. 15 

23. A self-contained doorbell system as defined in claim 
18 wherein said remote module comprises a microphone, 
speech controller integrated circuitry, a means for commu- 
nicating with said control module and a speaker output 
circuit. 20 

24. A self-contained doorbell system as defined in claim 
23 wherein said remote module further comprises a tone 
generator for generating a tone which is transmitted by a 



20 

communication means for signaling said control module that 
said doorbell actuation means has been activated. 

25. A self-contained doorbell system as defined in claim 
24 wherein said communication means comprises a wireless 
intercom system. 

26. A self-contained doorbell system as defined in claim 
9 wherein said speech controller integrated circuitry inter- 
faces with a microcomputer to provide record and playback 
functions. 

27. A self-contained doorbell system as defined in claim 
9 wherein said converting means comprises a microphone 
and speech controller integrated circuitry for converting said 
audible announcement into analog electrical signals. 

28. A self-contained doorbell system as defined in claim 
27 wherein said converting means further comprises a 
speech encoder circuit for converting said analog electrical 
signals digital signals. 

29. A self-contained doorbell system as defined in claim 
9 wherein said storage means comprises a speech controller 
integrated circuit chip for storing analog electrical signals. 

* * * * * 
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